Impaired protein quality control system underlies mitochondrial dysfunction in skeletal muscle of streptozotocin-induced diabetic rats.
Hyperglycaemia-related mitochondrial impairment is suggested as a contributor to skeletal muscle dysfunction. Aiming a better understanding of the molecular mechanisms that underlie mitochondrial dysfunction in type 1 diabetic skeletal muscle, the role of the protein quality control system in mitochondria functionality was studied in intermyofibrillar mitochondria that were isolated from gastrocnemius muscle of streptozotocin (STZ)-induced diabetic rats. Hyperglycaemic rats showed more mitochondria but with lower ATP production ability, which was related with increased carbonylated protein levels and lower mitochondrial proteolytic activity assessed by zymography. LC-MS/MS analysis of the zymogram bands with proteolytic activity allowed the identification of an AAA protease, Lon protease; the metalloproteases PreP, LAP-3 and MIP; and cathepsin D. The content and activity of the Lon protease was lower in the STZ animals, as well as the expression of the m-AAA protease paraplegin, evaluated by western blotting. Data indicated that in muscle from diabetic rats the mitochondrial protein quality control system was compromised, which was evidenced by the decreased activity of AAA proteases, and was accompanied by the accumulation of oxidatively modified proteins, thereby causing adverse effects on mitochondrial functionality.